Effects of tryptamine on active sodium and chloride transport in the isolated bullfrog cornea.
The effects of the serotonin analogue, tryptamine, on the active transepithelial transport of Na+ and Cl- in the in vitro bullfrog cornea were studied. Tryptamine, 1 mM, inhibited both the short-circuit current (Isc) and potential difference (PD) of corneas transporting either Na+ alone or both Na+ and Cl-. The electrical resistance, R, increased in all cases. Both unidirectional Na+ and Cl- fluxes were decreased by tryptamine and these changes accounted for the inhibitory effects on the Isc. The effects of tryptamine were considered along with those of 2 mM theophylline and 0.1 mM ouabain. Tryptamine inhibited the Isc and both undirectional Cl- fluxes which were previously stimulated by theophylline. Theophyline addition, after tryptamine preincubation, increases the Cl- undirectional fluxes but did not restore the inhibited Isc. The inhibitory effects of tryptamine on active Na+ and Cl- transport were different from those of ouabain. While both drugs inhibited the forward Na+ and Cl- fluxes, their backfluxes decreased with tryptamine and increased with ouabain. The addition to the bathing solution of tryptamine after ouabain preincubation reduced the ouabain-increased backward Cl- flux and further increased the electrical resistance. These results are analyzed in terms of an electrical model from which it appears that trypamine's mechanism of action was to decrease cellular permeability to the transepithelial movement of Na+ and Cl-.